Genome browsers play a vital role to provide visualisation for genomic data. It is often the case that bespoke genome browser customisations are required between different research groups, with an obvious necessity to update, upgrade and tailor tracks and features on a potentially frequent basis. However, most of the current genome browsers require highly curated data held in public repositories. Besides, these genome browsers often rely on particular dependencies, where writing plug-in or modifying existing code can be troublesome and resource expensive.
Introduction
Genome browsers (1-3) typically present spatial relationships between different pieces of biological information by providing graphical visualisations of the genomic data. Despite advances in data production and analysis methods, genome browsers play an important role in examining data to explore the results of new analysis and generating hypotheses (4) . The principal function of the genome browser is to aggregate different types of genomic annotation data together and integrate them into an abstract graphical view (5) . It allows researchers to visualise and explore predicted genes, transcripts, gene expression, variation, comparative analysis, and alignments. Because of so many of these reasons to use genome browser, many software has been developed which are widely used and essential, for example, Ensembl genome browser (3), GBrowse (1), JBrowse (6) , and IGV (7) .
In general, genome browsers can be divided into two categories: standalone browsers and web-based browsers. Standalone browsers are used on a local computer, which tends to focus on heavyweight applications to run with a large dataset.
While web-based browsers are generally installed on host institutional server and can be used over the internet. Here we are focusing on a web-based genome browser, which is more popular due to its flexible accessibility and performance.
Many of the available web-based genome browsers require heavily curated data in public repositories as well as in a specific format supported by the particular browser. With the democratisation of sequencing technologies, smaller research labs are generating an increasing amount of sequencing data and performing analyses, especially for non-model organisms. Biological analyses can be performed in many alternative ways providing results in various formats; thus it can be a tedious process to convert data in order for it to be supported by a particular browser and data needs to be curated before making them available from a public repository. Among various available genomic formats, the Ensembl database system (8) is standard format containing various genomic annotation, and it is widely accepted in both companies as well as academic sites and also provides a framework to load any standard NGS formatted data into Ensembl databases. 
Materials and Methods
TGAC Browser is designed with a typical server-client architecture (see Figure 1 ) to utilise the server for data retrieval and use clients' computational resources to generate the visualisation. This approach provides a consistent experience to users when the TGAC Browser is being used by multiple users simultaneously. Client and server transfer data asynchronously using Ajax (Asynchronous JavaScript And XML). 
Results
The layout of the TGAC Browser (see Figure 3 ) is similar to the many of the genome browser available, making it userfriendly. In this layout, the genomic region spans from left to right and genomic annotations are laid out from top to bottom.
TGAC Browser visualises reference level genomic informa- in the case of multiple copies of a chromosome. Session. TGAC Browser also allows the user to share information using session feature (Figure 3 D) , where the user can save a running session and share it with collaborator for the same view.
Conclusions
As more and more genomes are being sequenced, genome browsers are increasing importance. 
Future Directions
We are looking to incorporate TGAC Browser into the virtualization system generated using CyVerse (20) and Docker with Galaxy (21) to provide a complete solution for genome analysis and exploration, where genomic annotation generated from Galaxy can directly be available to visualised using TGAC Browser instance.
We would also like to investigate into implementing, userfriendly annotation method, for users to add or modify genomic annotation. It would help to bring the community together for new genomic annotation as well as validation and curation of existing annotation.
Availability
Information about the TGAC Browser and a demo instance are currently available at the URL below, and source code for TGAC browser is also available on GitHub. We would be pleased to help any potential users interested in the project. 
